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^1 (57) Abstract: A heterocycle derivative represented by the formula (I) (wherein Y is carbon or nitrogen; R 1 is a heterocycJic group; 

f»s| R 2 is hydrogen, C1.4 alkyl, C1.4 alkoxy, or halogeno; n is an integer of 1 to 4; and R 3 is morpholino, pyrrolidino, 4-Ci^-alkoxycar- 
bonylpiperazin-l-yl-propyl, etc.) or a pharmaceutical ly acceptable salt of the derivative. Also provided is a medicine which inhibits 
a 20-HETE-producing enzyme, which participates in microvascular constrictive/dilative activity, cell proliferation activity, and other 
activity in principal organs such as the kidneys and cerebral blood vessels. 
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2 5 

i. 2, 4- hvrv—ji- 1 — v?p>-2 — r;PS<h«, ^neroi 

&<tbTti, mx\z. iH-tf^v— ;p-3 — r;i/S, 2 h- tr^y— 3 - 
-01^, 1 -pwi/tf^y-^- 3 — r;i^ 2-*^;nf5*/— 3 — 
s> 4-^5 1 ju^^ < /-;1'-3 — ovm. -fytw-jv-s-^^ 3- 

^fKVtt*7-Jh 5 — f 5 - — f 

1 — r;i/S, 2-/fHs^;-;h 1 — 4-*? i ;m > 
1 — r^s, 5-^ws^;-jhi — r;^, 1,2,4-1* 
u t - i - -f t? 5 V s > - 2 — f e mrnvf e> . 

^i/>s, -fuvuym. ^7^u>m, 2, 2--j*^)v?u\f:v>m, 

^>^;i/S> -fv^>^jp*, ^^>^;ps, tert-^>^;i^ 

m<DYJl=¥)Vm, 7i-M, tf^o:-;^ 7>K5-^3M|i© 

7'J-;n, trnu;PS, tfUi^s. ^x-^Molt*^*, ^<h^->*;i/ 
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2 6 

j-hWAVL* *'J-?A& XJUi/V&m.. 7>*:-VJ±m., 7 JUS.- 
is7.<T-4>ii<Dm.. N-7t9 1 ;k>7f'f>«!:©t, ttnfctt, JWfc#*ML 

0, R 4 1 OftR 1 3 TSi$n5#i07;V3+^*5.) 




(VI) E=H 
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ATS ^SfcJffeDTifiJt (b'JxWSX N.N-^V^nKJUf 

jvysx true?>. «»*u»>a» rbi^^^a, jsmht^a, jJcSMb?- 

hUtfA* ±HJ^A;* h*->h\ tert-^h^So&U^A^) ©#fcT* *fi£ 
t§l«07^3-^it^LM II ^Migf oZCDmBLfo 

as«ot:~8ot, K?^u<«o t c~^T> s^ut^m 1 ~ 1 2 ito, 

b<«l~2B#F^-e^^o 

ft-&#j ii Srilii&iM x^y-;w :/D/iy-;K 5=- 

h-b'JJk @^mx^;i/^) *K itTcSU (^7^»7A^isEM/7jcm#EB^,T, K 

fbXX(II) ItKSJ^J, m/*M.tt,T> : £-'y&. =7*— —v*r)V/\i H55?>7KfP 

3££T?7xU >«S$t#: III ^^-T^ilii^T^^c K^figtttt- 1 5 

)fc\Z, J. Heterocyclic Chem., 25 ^, 1649 m, 1988 ^£#B8l~XXU 
III *»KXtt*ft^©ife«**SE©#«ET**V»H:*#«ETfc» t^h^h'J^ 

^jvmmfc iv£#£. s«ia«ttSHa^6 1 5or,»*t<S7o~ioot 
TSjs&NrW » 2 ~ 7 2 mm-v &z>. 

&\z, <i 5;x-fMi# iv <**y-;K x*/-;i/> 

nn*M, TthxhUJK iix?;K v^^^T.^^v-H, N,N-S>*- 
f^*M75 757 7th7^rt Kv'y ?\>KF-fe^ — )VtRj&21£ft 

M75-7>»V^#5. CI©I$©KJfoMS«^®~ 1 5 0t, £?£b<fct 
7 0-10 OtTfeC. SJfcl$Wra:2~2 4I$IH!T*S. 

mz. frfr&y ^it>mm&v zmMttrnm* (x— fh7tHD77 
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7n<J>iift: III ^7^-7, *M7JVfkH, -ett^U^f 
— : 1 : 1 : 1 09i£i£T?*i"grU 7jOm7;HJ — ;P/7KO^^'t'fCT v 
%.!fcUmU&U~l 5 0t, £?i;U<K*7 0~1 2 O'CT^-r-S^ltfCcfcoT 



2 (-rs^/-;i/- l --r;i/-7x_;^s#:g>Mji) 

X 1 <f5-E N 
(R 2 )n MeO^^\_„. 



(R 2 )n HO v Vy 



(VII) (IX) (X) 



Mitsunobu r= N v 
R 



reaction (^^^-^g 



R 41 OH 



R 41 -X 2 /base (R 2 ) n 

(VI) 



N.N-^^f^ATS H^)4 J ^to«([Cu(0H)TMEDA] 2 Cl 2 , (CuOTf) 2 benzene 

m) #&t, b < ^^^i^TT-f 5 y^-)vmmw vi 1 1 ut&w 

U ZMtB.-?* Z-£tfT% Z, (Organic Lett., fg 2 #, 1237 JS, 2000 ¥). S^ffl 
fl^to IX $4 8 %H:ft;7j<5it* 1 0 0*0- 1 5 OX^SJfeU 4-(-f 
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ttfirFzm* OT)Vn—)V*m^TytmRl& (Org. Reactions, fg 42 m,m 335 

m (^h^b i?**V>* h;wx>, mt^v>, i'nn^M, 

7-fehxMUk BOfcX^K S?^^;PX;k**^H, N,N-^fWA7 

^S^^x;!,- 2 - If' J '7M77^ ^7^i (^X^^T^/^A^^ 

igy§&ms (huxw^x n. n - ->*-r y'7n tr^-x^-T 

KU5», ^'J^A, ^gt^v^A, ^m-fe^^A, #*flsthU 
^A. :M-U^A;* h^v'H, tert-y h*So>7 'J #A^) ##T» 0*C~gi&, 



3 (3 — f5^/"-^-l-fJP-bfUy>i 
MeO 



£y"»* MeO^^ 62 ^N^OMe H 2 N^CH(OMe) 2 ^N^CH<0Me> 2 

MeO lvT CH(OMe) 3 MeD^ir MeCT^ir 

PCI) PCII) (XIII) 



r> POO, r N 



R 41 OH 



cr n 

(XIV) (XV) 



,17 



R O N 

(XVI) 



rpY x2 ^ rv 1 ^ r^r x2 

P<VII) PCVIII) (XIX) 
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3 0 

Zn&KfotptSlft XII £±SBi^7&:5Er^ < R^-r«Jltfc<kD, -fb-&* XIII 

»MfiAi/T, -fb-a-#jxiY^-&j^i--5cit^-e^§ o 

^CfC 'fb^XIV^r Shiao e>®7j& (Synth. Conunun., % 20 2971 3fi, 1990 

6-2 4^w^t5j:ti: < i;o, -^mm^^z^m^m^^m^m 

Z>4k-£>m XV &^-rs £ t^TfS. 

Xfet, SUOTj^fefb^XV f -fb^XVII 

UllmanMSJiS (Tetrahedron Lett. , M 40 2657 M, 1999 £/BV>T> ^ 
$/W>*©BMSfc»«&4», M«*(D(Cu(I)0Tf) 2 benzene, 1, 1 0-^x^>xn 

#3ET, 1 10-12 5X:T2 4~4 8I^FI^t5^i:(:J:!3, XVIII 
^Mt5Cli^5 0 fb-8r#J XVIII *ffiffi»:*-HJ#A, i£*b$i(II) 

l7K?P«»i:7lc«©ia^3&»j»*, MXtt*^TT?l-6«FiaiS!SSii-T, fc-£r 
^xv *^-jE3cTSc:t)&<^#5. 
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3 1 



$mJjV0&> HJx5P;nr5>, N.N-v'-i'y^D tr;ux^;py$>, tfUs? 

>> mm^jjv^^A. mm-t^u^, i-hvv&^h*^}*, tert-:/^^ 

£b<tt 50-10 0'Cl?l-3raS^^-y:T, *^BJ<fb^#; XVI £l^ST-2> 

3 6£,<ffc;i^ XIX ^^>'l/>^0@S^iS4'>M^SoD<Cu(I)OTf) .benzene. 
1, 1 0-7^>XUV>,z?^>PVy £ >T-th>%.tt-<(=iyV-)l<tmzm 
^•fe>"^A^©^a#^ET, 110-12 5t:T?2 4 — 4 8 ^£^.5 £ <t £ 



&y£MKffo (Org. Reactions, Jg 42^,^ 335 ^) £#J;B Ligirr^ £ 
x>, mtx^uy. &uufc)U& y 7th-hu;K 

v7« (J?I^7y^M^~>l,-h, N ( N,N' ,N' -rrh^pWl. 
t51«©7;^-^a (R 41 OH) t, Ot~m jfSL<ttffilCT2~ 

i2^rMl-§-tt<k^t, *^^#ixxi *Mit-rs^t^-e^§ 0 & 




Mftsunobu reaction 



(XX) 
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3 2 

mWtA)V^K7As ifcft-feS^A* ymik-fhWA. j-hVV&^h*!/ 




>fb-&^ XXII ^^mx^I/iTKm-fb^-hU^A, th'J^A^h + J'H, tert 

;K 0 e C~^M, £?i;b<&l 0X^—2 5 t CT2PSFHl£j& 

UT XXIII 2r#3o fb^XXII SN,N->?^^*M75 H 

Xfc^XXIV£#3„ 

XXIII Xte XXIV Sttftt^D + J/J^-^A. JfrflSt: H53># 

»*b<«MT?l~3«fWR«:bTflS^«jXXV*#S. fb£%XXY£4 8 

lOOt:, $?£U<W:^®~8 0*C-C3~1 2W^UT, ft + ra# XXYI 
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3 3 



&m XXVI £ h'j7i-MX7^> J f»^7x^- 2 -k!'J ^1/^7.7 

* V - h <D T )\> n t Z > SI £ 

»^L/<ttlllIT2~l 2IW£Jfob> -fb-&«b HVII (5£4>> ZteO 
XHNHT^SJ ^-&^o-r<5^t^T?^?>o &<5W3:> -fb^ XXYI £®*<DA 
ny>ft7M;HS (R 41 -x 2 ) (T-feh>. N.N-^^^V 

75X N,N-^y7DHjH^75>, fcTU5?>\ ^gb&D^A, Jftft* 
;Vi"7A, j^m-fe'>^A, Tfc^b^-h'J^A, 7"N'J7A^ b^v^ tert-7- 

b , mit^m XXVI I £ £ £ i: # Z> , 



^>-if>, tfU^>#t&X«^^o^ttt^S : £^Abfc^^ XXXIII 




E (or E) 
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m<D{t£® xxvn &m<DjjmT*m&?zz.£&-?%2>o -rut>t>. -fb-^xxvin 
frzymRrs&mm u-fb^to xxx xxix tTKttfls* u ^a, 

ioo-c, $f^u<«i o o < ckt2~i 2B#HiiKJfti^ >fb^xxx^-g-j5fe-r§ 

wzit&M xxx &ir&x^;k gmx^;i^0^7;wi>x^xx?^ 
(e' co 2 Et ;5£*> e' «7K^^x«c 1 _ 4 r;w4 i ;i'»2r^i*TSo m 

iTK^b^-hU^A, ^hU^A^h^^F, tert-r/b^v-TJU ^A^O&S 

#&T, m^fcmm (f h7tKD77>. x-tmk ox: 

£?£b<«i o<c~2 5 , CT2i^^s^bTYb^mi £#3„ 
^%xxx^n,n->?^^;I/^at$ Hs^^^T-fe^-;Pt»;*fi^6 i 5 

u -fb^ xxxi i &nz>* 

fb£#JXXXI Xte XXXII ^igftlfc: Kn^v^T^X^A, MlkK^v 5 — # 
A> b H^> ? > l*^0^XttN-C 1 _ 4 7;i'^;i't H95» (E" NHNH 2 ; 

;k <K iia~ioot, »SL<tt^»T?i~3i^iaiR«bT*fBW'fk 
xxxiii (s-&j*T«»2it^-c€r*. 
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(XXXIV) 



(xxxvi) 



Boc! 



N w N -V., 



OH 




Ht *A R 42 C0 2 H 



or R 42 COCI 



reductive 

amination 




o 


HN-N 


(XXXVII) 





R^CHO 





HN-N 


(XXXVIII) 





4 -wmzuv>- 1 --r^-x^y-^^^jcw-r^Yb^^To 

±5fc«lt5i:t«JTft5. 3fe3&EJ6**UflIU XXXIV £N-Boc 

- tr^s»x^ y — xxxv £#-5„ h y 7 ^*nm«b< 

nmm.iimmfs.mm (^dd^^x fh7kh'n77>> ;*^y-;k x^ 

~4Hf|«LT, *b#-#JXXXVI 

Sfc, Yb^nxvi i^n^e/^^sp, ts^-^v-i 

J£ (rh7th*n77X yx?M-f;k N,N-^?;^A7$h', ^ 
^DD^^>f)^ 013-1 0 0«C,#*b<ttMfcT2~12l3W£a;U 
teHrtrxxxvil (5S«K R 42 «^©7j;^-;j,s«h < h'fe(cR 15 Tfe«$n^S 
<n—m**<? 0 ) ££/£-rs£ xxxvi tffi^^^^n^ 
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3 6 
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-f (fh7hh'D75X 5>XMoc-W, N.N 

2P#fia£j£U XXXVII -5 Ct^fs, 

XXXVII Mftij?!)A7;R-')A, ^7>-rh7hKD 

1 2 «5rlHLR*U fcfc-fc XXXVIII (5£*. R 48 fcm»©*:PP>aEi:£:feteRi6 

^«*n*«o-a5*^-f.) fc^jfrrsctatT?^*. ^-^^ xxxvi 

t NaBH 3 CN, NaBH(OAc), ^©3gMJ&g5nj§Rl t»^<Z>3SS?5:K#ftT> 

-M, »tt<iiM}:Ti-i 2B»s&U fc**rnxvm c 



HN-N 



HCT^ 
(XXXIV) 



x2 *"(CH2) m OH 



HN-N 



X 2 (CH2) m O 




R^R^NH 



(XXXIX) 





HN-N 






^NcH^ 




(XLII) 





HCT^ 



(CH 2 ) m -Br 



(XL) 



Br-fCH^O 
(XLI) 



C^nntfeTfts. *«K*ftWfUfl;^ xXXiv tAny>ft7;^>_ 
^ (X 2 -(CH 2 ) m OH;^ mttl-vlOoSftW.) &*&£L"fb-&*& 
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3 7 



;PT>^x^A^;p^^-h#^ET^b<mip#«ET, 2~i 2mmKmv. 

®Ulll&mm-?Z><lL>bT!%Z>o XXXIX £ tert-yh^Pv^U^A, ^ 

H-fe>"^A, Mft*U9A. *^t^hU *A^©®£&:&S#ffiT> MJfc-TS 

l-r;kN,N-^^5 : ;WI/A7S *?>7 D ^ >m) * > 0^C~1 5 0t, 
#$U<tt9 arteT2~l 2I&WKJ6U XL 1 1 <5**K R 44 S:^R4 5 



~>hr^u &>3L? ; — fr&m&vit.&to xliii £*§.g>o Em&TKBtffctf- h u *a. 




HO' 
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XpSsXS. h\ 1 - t FD + ^>!/h 'J 7!/-;^0WmftTf U< 
10CC, ^£L<te^KT2~l 2P#F ( a£j£U te-&#J XL V £ £ 

Mjtfe io ( e 7 v-jumm^ojmm) 

CXLvn) oa.vn» (xux) 

te-g-^XLVii t. i -c 2 _ 6 T;i/n^->7j;i/#n;i/fcf^^^> (3;*. r 46 oc 

A#£T* N.N-^^f^AT^ F*, Sltl 2P#F^ 5 0 t3£T 1 P#f81 
SJftU fc-£#JXLVIII fc^XLYIII fr£>£3jg&5K:ie®bfc 

tj^t? tr ^ \/-;hr £*Ptf£ L7x;=f ~>fflft&&km \zw.i*mt>i rdb-sw xlix 
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\ n In 
(LVI) 



5 - (4-* h + ->7i-;W -f V^Tl/-;H (J. Org. Chem., # 45 #,4857 

^,i98o m ^4 s %skfc7km<p"emffitiam?z>a =jwfc#£3ieeKtt 
MMtmmttmm (^Dn^^x fh7tf ; D77>, x^y 
— o ot\$?sb<fci^a~8 o*c-e3~i 2^nasbt, 

5I*©7J^- ;M^£<£$8-&b, te^LII So 
0W»;fr;i'S/#A, SIBfe-feS'tfA, Tk^b^MJ^A, th'J-7A^ h^K, tert 

3-'fvf7 , /-;i/-5 — r ;i/-tr us? sic 
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4 0 



15 0*L.<«3g0i£S^Tl 2~4 8P#^^-r^j5^ tert-:/ h^tf 

fc&m LV SUS. ^{c, C©<b^^^ (J. Org. Chem., Sg 45 
^,4857 31, 1980 *0 !2«(D^iC^V^ ffr&fc LVI uT@S5cfSi"tiH#( 

LYII &mm?z>z.£&-eg2, 0 

mmmi 2 (&m^*i~2mft^m&mm-7^-)vmm&<Dmm 



*&Wfc&m LXII im*m& LXI ^X^TCD^fCLT^-r^Ct^T^ 
<5. ^a:-;^P>^^LIXtTU-;W\7-l' HLVIII ArteR*-? 



Ar = 2-Pyridyl, 3-Pyridyl. 
4-Pyridyl, 2-Pyrazyl 
etc. 



Ar-X 2 
(LVIII) 




Mitsunobu 
Reaction 
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(Pd(0Ac) r PdCl,(dppb) : m) #£T> h'J7x-MX7^f>#ftTf Ktt 

* U < 1-24 iSNLEJfcSiHfr&lb LX 

flj-frfc LX $4 8%Wi'f« 1 0 OtWl 5 Ott'l 2~2 4B#F^ 

sjftu h*r3#lxi {b&® lxi ©:r;i/3-;w*3ra&R 

**^rhU^A, ^hU^A* b*~>F. tert-^h^v-^U SrA4J) 
#*ET, 0=C~^ii>9f^L,<>3:MtCT2~2 4flmR*U=«89§fc'&«&LXII 

si, asj, nan. &*bu a»»nre*D* vvrnfefluaojwg&fff (^j*.^ 

*»9atC«Sfl:^«KZ)fg:#*tt, JGfcA£$&Srr3»'&T?l Bl~2000mg 
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4 2 

mmmi 

2-* h + '>-5-75; fc!US?>(30.0 g, 0.242 mol) £ h;i^x>(150 ml) 
£i&$?U b €mx^;K97 ml, 0.580 mol) ^iP^TMSET. 3I^P B 1^Lx 
fc. IM^Mtfct, 2-75/7-b hT^rt W*^)VT*.*-)V(5l 
ml, 0.483 moDSrJD^T^^Tllife^bfco SJ(S^7t> Mffi2t$f £> 
ftfc$&iliPt£#fJC£ 1, 2-$^^ h^^X^X60ml)^^Ufc o 3k»Tl. OM 
-IB:&fb3^>/h;WX>8i?j£(300 ml, 0.300 mol) £$jSrFL. 1 0 0tl:T3l^ 

84.0~88. Ot 

mmm 2 

2 -(2, 2 -v^^uis**/)- 5 — r 1 --Y;u-tf ui?> 
(te-S-ti 1 1 ) ©MB 

(1) HJSMiT^ufe2-^ h*~>-5 — r 1— r;w-tfu 

5^X20.5 g, 0.117 mol)£N,N-S?*5^l/*;i/A73 H (400 mlMcig^U 2k 
^*~>it<ffc U >(35 ml, 0.374 mol) £MTbfc^> 1 0 0 <C KIT 6 

*U-> :^mx^)V=2 : 1) T*«Ib, 2-^00-5-^5^/^-1- 
-f^-t!U^>(9.42 g)^^6@#:tbT#fc< > 

(2) 7K*-fb^- h U ^A(60* oil, 17 mg, 0.425 mmol) <£>-x" h7kH077> 
(0.2 nDlilC, 2, 2 -v?^^;U- 1 -7"D/V- JK37 mg, 0.418 mmol)CD 
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4 3 

Tc'&. 2-^PO-5 — f5^/— )V- 1 --f;P-tTU >>>(25 mg, 0.139mmol) 
0rh7tHD77>(O.2 mOM^llP^TlST, 3 

n^b^^-c^ux, ^^y-;^^tBbfeo S&tClM-T^-T'/ 

-§r#J (26 mg) L T#feo 

ib£ 87.0~91.0t 

H»J3 

2-[3-(N,N-^7n^75 2, 2 - ^)VfU^^ - 5 - 

zk^ffcfh 11^(60% oil, 17 mg, 0. 425 mmol) Of h7tHU77>(0.2 
ml)iTO:,2, 2 -s^f 3-(n,n-^7d^7s;)-i -~?unj 
— ;K72 mg, 0.418 mmol) ©f h =y t H P 7 9 >(0. 2 ml)M$iTlTtai:T 

^?a^*5S*ofc^ 2 -^do- 5 — r^^v*-;v- 1 — r;i/- tr 

U^>(25 mg, 0.139 mmol) Of h 9 t H n 7 7 >(0. 2 ml)^^j!jp^.XM^T> 

mmv. mm&m&mffivfc®.. ^®?jc(o.2 mn&tox.* mmx.?-)u-v3®mm 

^^W^^A^n^ (^tf- > : ftilf 2 : 1) TllbT 

BljA 115.0~121.0t 

2-[2-(N,N-^^^75 ;)Xh + '>]-5 -- f ==^/-^- 1 — f ;p 
zK^-fbf h U »7A(60% oil, 17 mg, 0. 425 mmol) 0fh7t: h'D77>(0.2 
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4 4 

ml) mmmz, 2-(N,N-^*^;i/T5/)-l-X^/-;W37.2 mg, 0.418 
mmoDO^h^t: Hn^^>(1.2ml)^^^TbT^fCT*#b7to 

2 - ^nn - 5 — f 1 — 1 )V- tfU S?X150 mg, 0.835 

mmoDO^h^t Ho^^>(0.2ml)^^Jn^TadST> 3S#P H 1^bfc. 
^MJE^gL-fclg, ^Mzfc(0.2 mi)£JD;L, ftlglf ;Pt3lHliaibfc. WtH 

A^nYh^77^- (^lJ-> : mm^)V= 2 : 1) TH^bT^ffi-fb^ 
(29.5 »g)^}ilttlStLT§fc. 

USSE0!I5 

i -(4-^ , ntf^^3i-;i/)-r3^v'-;i/ tt& (itnwe i s) ©i*® 

4-yDtf;i^T— U X2.03 g, 0.0150 mol) h^S? h U X^;H4. 99 g, 

0. 0337 mol) £ 1 0 0 t)T 7 l^r B 1*#b5fc. MJCtf^bfe^fC, £J&$£ 

tc^^y-;Ki5 ni)t7sy7th7^ft Hi?^^;i^7-fe^-;K5.69 g, 

0.0541 mol) MKT 3 0£f«gjft#U £6t£l 0 0 *CT»4 RtBafllJfcLfco 

^js£:M^^bT#e>nfc^{- 1, 2 h*~>x^>(20 

ml)£ lM-pg:&*b^>/h;iX>^£(21 ml, 0. 021 mol) ^iaX. ^MlZT 1 
(^nO/J^l/A: J—)V=9 7:3) ^1/, l-(4-7'nt!^7i-;W 

(2.0 g)&n-&mft®tvTntci* ^m^AM-mi/mm*.?- 

WH& 155.5~157.0t: 
{2 -[2 - (4 — f 1 — f;k-7i; + y)Ih + -»XfJW-7 
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(1) 7km<kj-bW& (60% oil, 1.0 g, 0.026 mol) ON, N-5?*^;M* 
H (3.0 ml)»j»«K:3!K?&T, N.N-^^f^T^/xh^^;- 

;i/ (3.46 g, 0.026 mol) 0N,N-^fMM75 H (5 il)*tt**ITL, 
l 0#H>1&#L.fc. £tf> £4 -7)l3ru- hn^>-fcf> (3.00 g, 

0.021 mol)<DN,N-i?*9-)lft)l'&TS. H(10 Bl)»jft&aSfTU, ^tCT2ll# 

r B m#Lfc. Ki&mfrtott&inz.* mm^jwmmv. mmm&mft-ki&fc 

-ZhD7x/^)lh + ^]X5 1 ;W75>(5.90 g) 

(2) ±IBT#fe^b-a-#l*^^y-JKl00 Bl)fc*«¥U 1 OX/^S^A- 
iSfti* (0.60g)^iP^., tKI^#H^T, ififct3HKS^l/&. TLC##tK: 

LT7-U>if##:(5.00 g)»»StlT#fc, 

(3) CCDT— U >mmmz^r)Uh€mhV^)V(lO ml, 0.060 mol) 

JK80 Bl)t73y7th7;l/rt H^^^;PT-fe^-;K6.8 ml, 0.063 mol)£r 
Jn*, 1 0 OWl.smWStftVtt. SM$IILt#5tlfcSS!ly^ 
->X* >(30 ml) £ 1 M-H^b?^ >/ MPX>j&«(25 ml, 0. 025 mol) 

2)T?ilU, {2-[2-(4--f 3^1/-*- 1 -fJH7i;4y)Xh^y] 
XfJW ^^^73 > (0. 40 g) t UTftfc.- ^ttS^If^X-T 

;nz**u 4M-M/iHxfji,gi$iD^, mmm^vxmmvrcB^ 

WKX^PTifeV^ ajjaft;^ (0. 428 g)*i!l|»fi»*tlT#fc. 
Bt£l 7 4.0-1 7 9. Ot 
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6 0 4) Oljg 

4-H SfS—fr- 1 — )V (1.0 g, 6.25 miol), ^D/V- 
;p (563 mg, 9.38 mmoDv N'J7i-;V^7^> (2.46 g, 9. 38 mmoDRtf x 
h7th'D77> (20 ml) © jg-&#j \Z z?X.^)VT Vit'jjJVtf* *s V— h (1. 48 ml, 

9.38 mmoi)<&in^, statcx 6 mmmwvrco- Kfem&yi&wmistcm^ mm. 

x^;K40ml)^in^, 1 M-^7jc^(20ml)TttaiUfc o tKSS 5M-7fc&Yb 

U^yjt-^^A^nv h^^^^— (^>:Sti^= 1:2) 

1 - (4 - 7D.3j?^$/ 7 1 5 (1.17 g)£*S6tft#i%St<i:bT# 

fee 

un$x^;-;nc^i, p- h;Px>x;u*>mi7Kfn^ d.io g, 5.78 

mmoi) <DJL* ^fmvrcm^mmvs m^m^^m^ 

m (1.98 g)£#fc. 

16^1 48.0~150.0t 

SfeJBM 8 

l-(4-7b^>7x-^)-2-^^ — 1* S^/-^ h;i,x>^;i/7}N^ 
- h (ib^"^ 6 2 7) <P®B£. 

(1) 4-^h^i/7i-Ml/-K(3.70 g, 24.4 mmol) t 2 5 
— (1.00 g, 12.2 mmol), *&fb * ^ > (48 ml) fd , . 

[Cu(OH)TMEDA:UCl 2 (0.57 g, 1.22 mmol) ttlMX, ^^^H^T, iSttl 8 

#6nfcM^NH->'j*y;^7Ai?o , 7^77^- (^-y-> : 

;l/=4 : 1) l-(4-^ b*is?^-)\,)- 2-*^)V--( 

;K2.35 g)£#fc„ 

(2) i-(4-* h^->^oi-;i/)- 2 — f $^/-;K2.oo g)£ 

4 8 %*-fb7jc^(20ml)©^-&#;^ 1 0 O^T 1 6 PfPel^jS Lfc„ ^/S^^MlC 
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4-(2-*^)v — r =s i --r;p)7xy-;Ko.75 g)£#fc. 
(3) 4-(2-^5 L ;p--f5^V'-;i/- i -<;p)^x7-;ko.20 g, 1.2 

mmol) tN, N-^^^JI'ATS «i£(2 ml) fc, 1 * H - n - 7& > 
(0.25 g, 1.38 mmol) <b^$?#U!7A (0.19 g, 1.38 mmol) £ifn*., g2&T?6 4P# 

»xf^=4 : i) -e*t§3U l -(4-^h^^^ 3: -;w-2-^^;w--i' 

(0.18 g) ^^fe„ 
IS^ 148.0~149.0t 

1 ~(4->'^D^\^'>;i/^ h^>7i"JW- 1, 2, 4- hUTV— ;w «b<& 
$16 9 5) <Z)i(tt 

4-(l, 2, 4 - h U71/-*- 1 — T;i/) ^3iy-;K700 mg, 4.34 mmol), 
is#W\*2/)V*&J— ;K742 mg, 6.51 mmol), h'J7i-MX7^ >(1.70g, 
6. 51 mmol) &tX^ h ^ b H □ 7 7 >(25 ml) <DM&mz V3-^)\,TWft )l>#* zs 
V— Ml. 00 ml, 6.51 mmoD^iP*., MllT4^I^bfe. MJS)g-&#?^M 

+f>:»?;l/=4 : 1) TiSLfc. rn*A+t>-Rg|x^0S^ 
»J*#&??*ei&U *fi»*tt©*JBft^* (461 mg)*#fc. 
80.0~83.0t; 

0 

3- {3-[4-(l, 2, 4- hUT-y-Jt,- i -f;W7x;*<>]^DKjW 
t!U> ? > Ub-e>®7 1 9) 

4- (l, 2, 4- bVTV-Jlr- 1 — f)P)^x/-;K700 mg, 4.34 mmol), 
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3 -(K US>>- 3 — f ;P)^P/1/— ;K1.22 g, 4.34 mmolK h'J^MX7 
W XI. lml, 4.34mlnol)M5 i ^^kl ^ ^75>(10ml)CD^i-&^^vN,N,N , , 
N' -T- K^^^TV/^^^IJ- 5 V 1 (746 mg, 4. 34 mmol) SrjD^., ^SKlT 

= 1:2) $e»ic#e,nfc?a^tiK^^'f *>2K*s/u*yjw*9 

©SHBA^* (377 mg) 

81.0~83.0t: 



SHJE^J 1 1 

5-(4-y h^ycc-^M y^-**/— ;v (ft^fti3 6) 

(l)7K^b^-bU^A(60% oil, 4.87 g, 0.122 mol) <Z)^ h 9 b F D 7 *y > 
(50 mD^MfC^T, #mx^;Kl5 ml, 0. 244 mol) SrJn*.. ^V^Tl-(4- 
;* b^v^ h^>7xr;i/)I^;> (10.0 g, 0.0555 mol)©^ h^b Hny^ 
X60 ml)^£ft2&/0*2 OX>&T\ZteZ>&z>lZl. 5 ^M^ttTtfrFLfc:. 
ffi^«£MK:&sST?;tt«U »Kxg t ;K200 mi)^ira^.fc. 
tK(100 ml)-e2|El*fimL/> -^toiirfcTKil^O'CtC^bfeo C©7K»?RIC, ifttt 
tFn^i/;i/75>(4.20 g, 60.9 mmol) £^ 7 — ;K60 ■D8&$AlX.£fe7! 1 

n$ra«#bfc. M^mdo mi) t^^y-;^^ilo^.^^a•r- : s«^U3fc^^-^ 
;i/$iA^v-^-T-iib, #snfc**a[*ttifex5 1 ;^2@«imbfc. ^ 

X3\>1/=1 : 1) TMt4-(5 — f yWl/'j;W7x;- ;K5.00 g)£® 
H<j£l 92.0~194.01C 
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(2) 4 -(5 — f V UJW 7oc/ — ;K20.0 mg, 0. 124 mmol)£:7^/ — 
;K23.0mg, 0.310 DUol)Ofh7k Hn77>(0.5 ml) mWilZ. z?7 3l—)V-2 
- tf U S^** 7 -f > (81 . 6 mg, 0. 31 0 mmo 1) t V - 1 er t - ^7^A 

>^-h(7i.4 mg, 0.310 fwoi)&-hnx.> , mmzx2mmKmL%L. fcfom%m& 

MtfctlC, 4M-M/1, 4- (0.5 ml) fciO*., SlfcTl 
2B#H.m#bfco S^^MJBEJgiSgLfe^lc:, 4M-4tttt**«(0.3il)SiD*» 

: »8lf^= 10:1) T?»«U«H'fb'&'ft(16.9 mg) ^e^Hi: U 
Si&4 4. 0~4 6 . 0"C 

mmm 1 2 

2 -(4 — ry ;v- 5-^^-71;^^) eus» 
222) 

2-tTU^>^^y— ;Kll.3mg, 0. 104mmol)£4-(5 — tVttWVM 
;K41.9 mg, 0. 260 mmol) ©5^ I- 7 t HD77>(1 mD^^fc, hU7i 
-M7 7^f>(68.1 mg, 0.260 mmol) i^XW^AM^yl/- h (45. 2 
mg, 0. 260 mmol) ^Jn^MfCT—M^j^Ufco jtjgBg-f ^->^-> U 

Btx^=l 0 : 1) T«»b*Sfl:^*Kl8.9 mg)^iMitLt#fc. 
70.0 — 71. Or 

^JSM 1 3 

5-[4-(2 -tfD-JP- 1 -f^-Xh + y)7i-JW- 1 H-tf^V- 
Jl/ 7 8) OD-a-J^ 

(1) 7jc^<b^-h U ^(60% oil, 10.0 g, 0.25 mol)©^ h 7 h Hd77> 
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(lOOml)^fC^T, ^mx^;K30.8 ml, 0. 500 mol) £iD;i> 1^X4'-^. 
h^X-fe h 7x./>(l8. 8 g, 0.125 mol) <D=t V 7 1 H D 7 9 >(60 ml)^^* 

fCimx^KlOO mD^iO^., CCDfi'&WSTKaoO il)T2|ElJ*ffil,fc. SIODtK 
^fch K^>>> 1*^(22. 5 g, 0.450 mol) §Jn*. ilST 1 ttMIMfcUfc. 
R*iB'&**««X9 t ;Kl00 nii)T2lPlttmL, ^fc>i*fcW$£«£g&?n:fe:&7KT 

^M^A^D 1 ? K^^w — (^\^U->:^X5 1 ;P=3 : 2)T?^U 5 -(4 
h^J/7i^JV)-l H-K9*A- /K9.7 g)^4$fi^*tbX#fe 0 
iftj& 124.0~126.0t: 
v. <w i / /o^iu/jv^s vou miy k. o — ^4 - 7- V-^r^y J j^^lJUJ — 1H-C77 
— ;K9. 66 g, 0.055 mol) £flH*.> 8 Ott-M^tfe, 4 7 

7K*(20mi)^iiiinL^ 9mwinmmLfc. a Kfom^mzttrnvrcmzmzm 

®U 4-(2H-t!9l/-;i/-3— r^)^a:/-;K7.63 g)£#fco 

Kjftl 74.5~176.CC (#M J.Med. Chem., ^ 21 ^, 1100 M, 1978 ^ ; 
Jttj£l 65.0~168.Ot) 

(3) 4-(2H-t?9V*-;^-3 — r;W7a:>-;K96 mg, 0.6mmol), 2 

— trn— i --r;i/x^y— ;Ki20 mg, i.08mmoi)> h u 7 ^ — 7 ^ > 

(315 mg, 1.2 noD&tfT- h^t h'D77> (3. 0 ml) <Dm&%J\Zi?3L^)],y W 
tDVft* s s V— h (209 mg, 1.2 mmol) <D"r h7h|<D77>(1.2 mD^^^rJn^L, 

#57 J — C\3Mt> : @mx^;U=l : 4) fcTttSlU ffiiI^-A^iJ-> 
tTSte»l/T, «jSft:-&<fe (75 ng)$ifi»*ibT#ft. 
1L& 129.0~130.0t 

1 4 

5-[4-(4-N,N-^5 L ;i'7S;^h + i/)7iz;W- lH-k'7 V/— 

;w 3 8 3) 
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(1) fomfoj-hWAim oil, 1.74 g, 43.5 mmol) ^^>^. 

&m&. ^mmmmrf, n,n-^^^^75 k«o mi)\zmmv, z\n\z 

4-N,N-^W5/^y- ;K5.10 g, 43.5 mmoDON, N-Vt^Jlsft 

o mi)Mi<HrFu mwzx i mrmm&vtc. Rmm^m\z^r. 

4' -7MD7th7iy>(2.00g, 14. 5 mmoDON, N-S?^WJ^7 
^ H (7. 2 mD^^TU, tfifCTS^Fimfc. K^^^TK^JnA, 

^>:»SX^=2 : 1-1 : 1) KTiftMU 4' - (4 -N, N-S^^;!/ 
T 5 / ^ h h 7 31 / >(2. 03 g) tltifc. 

(2) TK^b^" hUC7A(60X oil, 0.101 g, 2.54 mmoi) ^^Plf >&fc#, M 

&&m&. mmmmm.T. ^h^tnn^xi motc:®®Lfe. z\n\z&nx. 

(0.378 g, 5. lOmmoD^itl*., £S£4* - (4 -N, N-i^^PT^ / 7 
h=^-»7-fe h7x/ X0.30 g, 1.27 mmol) ©5^ h ^ fc h*D77>(2 ml)*gM£ 

v^X^X-^-r^L, *JSKlk F^>l7Rfn#f(1.91 g, 38.1 mmol) ^ftl 
X, liSiCT 3 0 ^^»bfc.^^-a-%^ 6 M-imfcjr h U A in 

(0.190 g)£Mfe|»5fc£LT#*: 
76.0~78.0t 

1 5 

4, 4, 4 - h U 7)V3TU- 1 - (4- {2 - [4 - ( 2 H - E =y "J— )V- 3--i 

jV)y^y^'>}j:^M^^^>- i — ou) 7*>- i - t>2ti ('fb-a-tj 

4 3 2) 

(1) tert--?^)V 4-{2 - [4-(2H-lf^y-;P- 3 — r^)?^/* 
^I^JW \f.^~J>- 1 -#;i^^:>l/— h(74. 5 g, 0.20 m\)<Dmt*^U 
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X320 lDiSt: hU 7)l>3ruBM(150 ml, 1.9 mol)£fln;L> **T— 
•7h^77^f- (^DDt^A : *?S-)V=9 : 1) fc-OtMU l-{2-[4 

-(2H-if ^i/-;w-3 — r;W7xy^^]x^;Htf^^^>(48.7 g)£#m 

148.0~151.0t; 
(2) 4,4,4- hVyjU^ramm (0. 12 g, 0.82 mmoDGDN.N-^T^;!'* 
;i/A75M5 iDitl:, N-X3MI/-N' -3-^^7Sy^DlfJl/*JP 
tHvM'S PSH(0. 18 g, 0.96 mmoih 1 - t Fa?->^>y h tf 7V— JHzMft 
#1(0.13 g, 0.95mmol), 1 - { 2 - [4 - ( 2 H- tT ^ V/— 3 — OV) 7 x. J * 
$/]X^;W fc!^>?>(0.21 g, 0.76 mmoD^iP^., ^iST— l&SJfcbfc. SJSSig 

#774- :»ix^=l : 4~»Hl^) f~T*t$SU 4, 4, 

4-hU7MD-l - (4-{2-[4-(2H-H7!/-Jl'-3-'fJl')7i; 
^>]IfJWkX7^>- 1 — T;V) 7?>- 1 -:*>(0.182g)£2&fi#A;|£% 

ftlTffe. dtl^^mx^f'^^ii-, 4M-^m/^mx^^^iin 

125.0~127.5*C 

mmm 1 6 

5-[4-<6-tfau> f >-l — r;P-^*vn=^>):7r£x;K)- l H- if 

7"/—)V2mffli (^i4 7 4) 

(1) 4-(2H-tf^y-;i^-3 — r;W7i/HKl.0g, 6.28 mmolK 6 
-yu^^S^J — ;K2.3 g, 12.6mmolK h U 7 7 << >(3. 3 g, 12.6 

mmol)£^ K7h Ha77>(20 mDOl^il:, v'X^^Tyv'TJ^^^V'— 
h(2.2 g, 12.6 mmoDOT^h^k Kn^^>^M(10 ml) £7i£T b> ^iSKT 1 B# 
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: iS^mx^;i'= 1 : 2) T?ffif«U 5 - [4 - ( 6 - ^DtA^>/n^ 

y i-jw - 1 h - tr^ (i.i g) %M&m&£ ttifc. 

(2) 5-[4-(6 - ^D^A^i/D^J/)7iZ;W- lH-t!^l/-;K300 
mg, 0. 928mmol)^T-khnh>j;K9]nl)lC@^U,t!DU> ? >(155/il, 1.86mmol) 
Rr^^^7U^A(257 mg, 1.86 mmol) £Jm*.T SCClCT 1 B^S^Lfe. 

*7^n7h^77^- (/v^> : f£g|X?Ml/=l : 5) xmMVTco #S 
MM. 172.0 — 177.0^ 

mmm 1 7 

4 -d -{2 - [4 -(2H- tr^y-;u- 3 — r;W7i;^^]ifJWt:^ 
u> ? >-4--r;i/-^^) ; E;i'*'j >3m.m ut&msoo) <Dt>m 

(1) 4-(2H-t!7!/-^-3 — fJP)7xy~JKlO.O g, 62.5 mmol)© 
t 7^X100 ml) h'j7i-;i/*77^ >(21.7g, 82. 7 mmol), 
*^)\> 1 -(2-t Hn^->x^;p)H^U^>-4-*;i/^^->W- h(i5.5 g, 
82.8 mmoD^^h^b^P^^XSO ml)^^Jn^.feo S^^r 0 , CtC^m> 
^X^T^/^^^^^^l/— h (40% HWX 36. 1 g, 82. 8 mmol) ^JD 
Afco Bjfejg#U E^ttMx^^iP^, 1M 

>:TOX^;>=3 : 7) £T3|f§S!U ;*5P;t- 1 - { 2 - [4 - ( 2 H- tf y V— 
)V- 3 — f^)7x; ^->]X^;H t!^U> f >-4-7J^^^r->U-b(10.7 g) 
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(2) l-{2-[4-(2H-fcf7l/-;P-3— fjwyxy^^x? 
;p}tf^U^>-4-^7;i/^+>'lx— MO. 43 S, 1.3 mmol)©;*:*/— ;Ml5 ml) 
»iftK:, lN-7Km-fb^ hU^A7X^(6.5 ml, 6. 5 mmol) £Jn;5u 'MT?— Bfc 

s*tB^«siM-ttK7K*«£*fflViTifsiu, m&mmm. i-{2 

-[4-(2H-If7^-3-'r;W7iy^]X5 : ;W^Ui?>-4-* 

(10Bl)fcKtt3'ti\ N-X^-N* - 3 - v?^f;P75 / 

5HlfiK (0.30g, 1.6 mmol), 1 - h H n3r3"<>l/ h U 7 

(0.21 g, 1.6 mmol), ^;1^>J> (0. 12 g, 1. 4 mmol) ^JlP^., *jftT— SftRjfeb 

fc. £Jfc^%£I£g£x^i/£;oiJAT, IS»^m7Km^-hU^A7K^T«5^L 

'>'j*y;W7A^D7h^77^- (Rii^^) kit««L/, ^;^u>- 
4 — r;i^- (i -{2 - [4 -(2H-t7 4 /-^- 3 -^)V)y^y ^^]x^;n 
tr^u - 4 — f ;io ;* */ xo. 26 g) ^ifi^ife'f iixffc. 

(3) #*fbU3 ; '#A7;i'$x«>A<77 mg, 2. 0 mmol) (D-x* h^k I*D77> 
(15ml)J^^fc:, &#T, ; e^*U>-4-'T;i/-(l-{2-[4-(2H-lf5 

y— ;p-3 -'f*)7x;^]ifM tr^u>?>-4 — r;w*^y xo.25 g, 

0. 64 mmol) ©^h 7k HD77>(10nl)i^i3)o< 9 t»Tbfc. M*Tr# 
^□•7h^77^ - (H^X^) lCT»SiU 4-(l ~{2-[4-(2H-tf 

7'/-^- 3 — f;W7i/^->]i?Mt!^'j^>-4 — r;!/-^^)^;^^ 
UXO.21 g)^#fco cn*»»x5F;nc*#b, 4M-t|6/Bii?Mil!( 
*jn*., tirtii ife^i^ ^ ^ / -^-s^tx^jw^s^i t , mmib&M(o. 24 

1&J&2 42.5~2 4 3.0t: 
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nmm i 8 

x?mp 4-{3-[4-(2H-tf^y-;u- 3 — f )V> y ocn;w y*u hr;W t? 
^7^>-i-*;p^^^^-H2^m (<fbi§r#M 9 2) <z>-£n& 

(1) 1 ^ J/ 1/- h (i. 5 g, ■ 9. 6 nol) ON, N 

-^5P;i^JUA75 H(15 nl)»jfcfc:, Mt^A(6.4g, 19.6mmol), 4* 
-(3-^D^yntf;P)T-feh7ac/>(2.8g, 11. 7 mmol) ON, N 

1 : 4~mk^)V) X9^P 4-[3-(4-7tWiz;W7 

(2) x^;j, 4-[3-(4-T-tr^;P^a:-;p)^nH;i/]fcr^^>?>- 1 - 
#;M^>P— K0.73 g, 2.3 mmoDt tert-^ tfX 7 ) ^ 

^>(1.9 g, 11.0 mmol)£9 OVXimmEiJfcsVfc. tSST^i, MJS^ 

= 2:3-1:4) iCTiit, 4»F B 1#T?&3, 3L^)V 4 - { 3 - [4 - (3 

- MO. 90 g) COtpmit&^h^t Fn^XiOmDJc^U tK5 
^> 1*^(0. 47 g, 9.3nmol)^iq^, ^B^-IJfc, 5 0rT?4^F^J5&bfc„ 

^h??7j- (A*t>:^X^= 3 : 7) CT.ML> JL^)V 4-{3 

- [4 - (2 H-hf^V-;U- 3 )V)y^-)V}y°u\f:)V}\f:^^y- l 
;M^>U— N(0.65 g)^tMAtt|)StLT#f Co ^n^^x^^^ 

;i—^mx^;PJ;D^^LT^M^#j(0.75 g)§W«ibTifc. • 
MA 175.0~177.5t; 
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mmm 1 9 

X^JV 4- [2 -(4 --f v^tV— )V- 5 — f;v-7iy=lr^)x5 i ;n tf^ 

(1) 5 -(4-* h*v-7xx;P)-f ;K5.00g, 0.026 mol ; J. Org. 
Chem., fg 45 #,4857 ^, 1980 30 £4 8 %*^7jc^ (35 ml)(Z)M£> UQWtM^i 

*«tffpifc. wtHbfej^s^jisaaL^ tKt^v^ 4 - ( 5 — r yf7i/'j;W 
7i;- ;w (3.08 g) iifiiiittffc. 

(2) x^;V 4-(2 - t Kn^X^/W tf^^v 5 ^- 1 -fc-fctf^rS'l'— 
M7.99 g, 39.5 mmol)<D^ h^fc Fn 7^X80 ml) h'j7i-WX 
7^>(10.4g, 39.5 mmol)ti?X^T\/>?7J;P^^'>l/-h (40% h;i/X> 
IMft; 17.2 ml, 39. 5 mmol) £flD*.> 10»Wl/fc. SMC4-(5-fV 
5^7VU;i/) y^y— ;K2. 8 g, 15.8 mmol)©-^ h^t Ha-7^>^5:JJP^., ^ 
»T?2l$IHH*#L;fc. ^S^MEEM^, ^S:^mx^;i/IC^$-&> 4M- 

+t>:»SlX^=2: 1~1 : 1) CiOHSl/, 4 - [2 - (4 -< V 3^7 

»/— )v - 5 — r > - 7 x y is) x^;ki t?^^ > - 1 - * jw** Ms. o 

g)lifiiWil/T#fc. 4 -[2 -(4— fy?7^-JP- 5— f^-7i 

y * ~» x^;W tf^^> ? >-i-* ^ h (5. o g) oRSi^MiKK 
4M-tt/sii5 i Ji'gisai^^ #r m vrzi&&*m.m u ^<b£-#> (3. 37 g). 

m& 216. 0-217. Ot 
«M 2 0 

x^;i/ 4-C2-(4-if7^>-2--r;i,-7xy^^)x^;Wif^^^> 

-l-*M + ^V'-^2ti (1^7 4 3) 

(1) 2 nn tf 9>?>(1.00 g, 8.7 mraol)©5?^ h^->x^>(10 mD^lc 
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4 _^ yirzsy x.—JVt$U~- h (1.60 g, 10.6 mmolK h»j7i-JV*X7^> 

(0.23g, 0. 88 mmol K 2 M-#*m# U «7 A7j<^(12 ml, 24 mmol) 

7? 3 0#m#Lfco Pd(OAc) 2 (0.05 g, 0.22 mmol) 1 0 0T;t?5 PfF B mj& 

: f^X^;i/= 3 : 1-1 : 1) T?*fg!!L. 2 -(4-^h^->7x- 
;0H^^> (1.57 g)£2&6©#<i:UT#7c. 

(2) 2-(4-^h^>7i^W tf^^> (1.50 g, 8.1 mmol) \Z 4 8 
&(15ml)£2lD;l> 1 0 Ot;i?l 9»#F^K^bfco ^i&^Tf^SflU Kj£?££7j<®t 

u 4-t7'7>-2 — r;j^-7i/-;Ki.06 g)*tt6efittT#&. 

(3) 4 — — 2 — T ;P-7iy- ;K0.21 g, 1.2 mmol) t H 
? > (IS ml) mWz. h'J 7 x-Jl/^X 7^X0.48 g, 1.8mmol), X^;U 4 

- (2 - 1: Fn + v-X^JW fc!^5^>- 1 - ^;i/^=¥^ U— h (0.37 g, 1.8 
mmoD^jP^., 2k<$T> *?3L? L )V7W%)Vi$.**sV—Y (40% h;i/X>}g$£ ; 
0.80 g, 1.8 mmol) ZHQZ-Tc. M*T?MU 1 2 B#F£it#Ufc. »*K 

»3S*#»X5=-;i/fc**^"e:» lM-:!ttR**SrT?2Bifei*kfc. 7K 

»iJ7A^n-7h^77^- (^"9-> : l^mx^;P=2 : 1~ 1 : 1) )Z 

kvmmv. x^;v 4-[2 -(4-bf^^>- 2 --f ;w-^x/^-»x^;i/] 
tr^>>>- i -*;u#^^v-Ko.47g)©ai»ii*#fc. #e>ti7cx^;w 4 

-[2 - <4-K9S»- 2 -T^-7i7^y)XWH fcf^>?>- 1 

t'>i/-h©l^xf;Hii:, 4M-^^/^x^;P^*iaxfc. flfttib 
fcJBr&fcaiBUU Mfr&lfe (0. 34 g)^M*t^#fc. 
Bkj& 204. 0 — 204. 5t (dec. ) 

m&m 2 i 

4-(4-7*h*i/7ix;WtW-;P (ft^7 5 9) 
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(1) 4' -^h^^Tilhya:/ >(2.50g, 13 mmol) <D# U (75 ml) 
»*&0t:fc?frUIU ^(2.75 g, 14.3 mmol) $ITL&. S*iftftSMfcR 

U-> : »ix^=l 9:1) -eMSJU 2-^n^e-4' -:7* h7 
X7X1.85 g)$^ffiMMtbT#&. 

(2) 2-^0^-4' -^h4'>7th7iy>(0.20g, 0. 74 mmol) 
H(2.5 ml)*, 1 8 0 < CT?ll$fi8£jfcUfco atatlT?IHiafl, *£Jn;t 

i) T?tt»u as-fb^* (0.091 g)^^mtiT§rc, 

Hfej^C 52.0-52.5 "C 
§W&0»J 2 2 

4-[2-(4-^-^-y-\/-;i/- 5— r^-^ory^^x^w tr^^ 

S?>-l-*M^>U-h2tH (ft^tl7 6 0) 

(1) 4' -;* h + ->7tS7x/>(5.00g, 36.7 mmol) <Z)^/-;K50 ml) 
TOSMIC(8.6 g, 44.0 mmol) ty-hVyJ** h^^K (5.9 g, 110 mmol) 

&MEEMt&'&. ^SfCTK^jD^TWmbfc^^MU, 5-(4-^h^5/7ac 
-JV) ttD-V-JV (5. 37 g) eKftfift A iz LTffc. 
63.0~64.51C 

(2) 5 -(4-* V*rz/y 3L—)\s)-**VS— ;K2. 50g)£4 7 X*BKl8nl) 

^jtoa, i o 5"C7f i 6^sj^bfc. &ia£T??Muu 

4 -^^thy-;U- 4 -- f )V- y x J -;K0. 96 g) ^IMIiLTlt 
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Wl& 2 3 5.0~2 3 6.0t 

(3) x.?)\, 4-(2-hl^D^>i^)t:^7^>-l-*;^^i / ~ 
h(0.75 g, 3.7mol)©5r h^hHD 7?>(10 ml) mm\Z, h'J7iz^7 
H X0.98 g, 3.7 mmol) t >?X^ )VT )\,&**s\s>- h (40% b)l3L>m 

Wi; l.6ml, 3.7mol)£jQA, 1 OftWm&V1t. KfoWz 4 -***yV-)V- 
4— f^-7x/-;K0.30 g, 1.9 ool)*Jn*., MT-lftKiSL^. 

SephadexLH2 Oftffl^ry;Htffl C*^y— LT, X3\>P 4-[2-(4 

- h (0. 78 g) £f#fc 0 WSftfcX?^ 4 - [2 - (4 -zfr^DV-^- 5 
7xy*3/)X^]|f^9^>-l-*;|,#*^i ( ,-Ko.S5 g. 1.0 mmol)<Z>» 

MMb^40(O.33 g)^MStbT#fc. 
SS^ 195.0~197.0t (dec. ) 

^iSM2 3 

l-(4-{2-[4-(2H-tf5V-^-3— f;W7x/ + 5/]X?JH^ 

i-{2-[4-(2H-t?^y-;p-3— r^)7i/^'>]x^;wtf^5^ 

>(2.0g, 7.3nunol)©N,N-^^^;^;PAT5 H (25 lD^WftlC^^T, 
^ ,J; ^ D,J <°- 86 g, 8.1 miooDON.N-^^^^AT^ H(5 ml)»tt 

TOx^iri.iattHjLfc. fii$i*itth^ATgi 

;UA:p<^y-;U=9 2 : 8) T*«U (2. 4 g) 

1i->-»tl^KZ)I^M^6^^ l/ , ! -(4-{2-[4-(2H-tf^l/- 
3 — f W7iy^>]i?jH tf^^>- i -<; W -^>- i 
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MA 2 04.0~2 0 7.0t (dec. ) 

mmm 2 4 

2-^^U^U\f.)V- 1 -(4-{2-[4-(2H-tf7l/— 3 — fJW7i 
y=^^>]X5 1 Mfc!^^> f >- 1— fJWl^;> 2i£St (<ffc-&^4 4 0) 

2->^D^Dlf^t(ll g, 0.11 mo IK 1 -{2-[4-(2H-bf^V- 
^-3— f ;M 7 a^^S-Ox? 1 ^} (20 g, 0.73 mol) ON, N - 5=- 

j'k^A7$ H-f h^fc HD7 7>IMt£, N,N' ->?>->D-N^->;Vi; 
;M?SM 5 F (21 g, 0.11 mol), 1 -t FD^>/^>VhUTy-;H*f0^(15 
g, 0.11 moDSJnA, MT?— HfeR&Ufc. Wmbfe^^^jgML, 1M-I 

ohr;p- i -(4 - {2 -[4-(2H-fcr^/-;p- 3 --f ^^xy^s/lx^ 
;W^5S?>- 1 --f JWi^>/>*ls6»*a2.Bg)iUT»&. ift^i 6 1. 
o~i 6 3. 5t: 

M&l 62.0~174.0t; 

mmm 25 

JL^)V 4 -{2 - [4 -(2H-fcf^V-;i/- 3 -^JW7i;ty]l?JH tf 
^7^>-l-*;i/^J/U-h (M3 8 1) (D&m 

4-(2H-fcT^l/— 3 — rW7iy-;K5.0g, 0.031 molh hU7i 
-;V/Jn7.7^ >(16.5g, 0.0628mmol), X^l- l-(2-kFD + ylfj|/)kX 
5 5>>- 4 -#;i^^i> 1/- h (11.4 g, 0.0628 mmol) h7kPD75> 
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(150ml)^(C, ^X^l/7y^W->l/-h (9.9ml, 0. 0628 mmol) £jj&T 

vtco mutzT emmm&isitmzs Rj&m&mi&isit. m^iu-mm^m 

ATM, MJBEa^b, #6nfc^NH>/iJ*y^7A^n?h^77 
■< ~ (^t>:StX5 1 ;P=l : 5) ICT^IU, X.^)V 4-{2-[4-(2H 
- V7*S—)U- 3 — :7ccy*->]x3\>]/}fc?^^>- 1 -^tf^v'l/— 

^*(10.5g)ibT#fe„ 

2l7.0~2iS.0t; (dec. ) 
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6 0.92 (d, J = 6.7Hz, 6H). 1.35(m, 2H), 1.62 (m, 2H), 1.80 (m, 2H), 4.31 (t, 
J = 6.8Hz, 2H), 6.85 (dd, J = 8.9, 0.6Hz, 1H), 7.19 (m, 2H), 7.58 (dd, J - 
8.9,2.8Hz, 1H), 7.74 (s, 1H), 8.21 (dd. J = 2.8, 0.6Hz. 1H). 
M+H = 246. M-H = 244. 


M+H = 260. M-H = 258. 


6 0.98 (d, J = 6.7Hz. 6H). 1.69 (dt, J = 6.7Hz, 2H), 1.82 (m, 1H). 4.35 (t, J 
= 6.7Hz, 2H), 6.85 (dd, i/=8.9, 0.6Hz, 1H), 7.19 (m, 2H), 7.58 (dd. J = 8.9, 
2.8Hz, 1 H), 7.74 (s, 1 H), 8.21 (dd, J = 2.8, 0.6Hz, 1 H). 
M+H = 232. M-H = 230. 
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^ cm r— 2E 


<f 1.01 (s. 9H), 1.73 (t. J = 7.5Hz. 2H), 4.40 (t, J = 7.5Hz. 2H), 6.85 (dd, J 
= 8.9, 0.6Hz, 1H), 7.19 (m. 2H). 7.58 (dd. J = 8.9. 2.8Hz, 1H), 7.74 (s. 1H). 
8.21 (dd,i/ = 2.8, 0.6Hz.1H). 
M+H = 246. M-H = 244. 


6 1.05 (s, 9H), 4.01 (s, 2H), 6.85 (dd, J - 8.9, 0.6Hz, 1H), 7.19 (m. 2H). 
7.58 (dd, J = 8.9, 2,8Hz, 1H), 7.74 (s, 1H), 8.21 (dd, J = 2.8, 0.6Hz, 1H). 
M+H = 232, M-H = 230. 
mo 87.0-91.0 °C 
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4 u.94 9H), 1.12 (dd, J = 14.0, 6.0Hz, 1H), 1.40 (dd, J = 14.0, 4.0Hz 
1H , 2.01 (m, 1H), 4.03 (dd, J = 10.0, 7.5Hz, 1H), 4.17 (dd, J = 10.0 5 9Hz 
IH), 6.85 (dd, J = 8.9, 0.6Hz, 1H), 7.19 (m, 2H), 7.58 (dd, J = 8.9, 2.8Hz 
IH), 7.74 (s, 1H), 8.21 (dd, J = 2.8, 0.6Hz, 1H). 
M+H = 274. M-H = 272. 
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d 0.90 (t, ^ = 6.6Hz, 3H), 1 .23-1 .47 (m, 4H), 1 .63 (m, 2H), 3.54 (t, J 
=6.6Hz, 2H), 3.80 (m, 2H). 4.16 (m, 2H), 6.53 (d, J =2.1 Hz, 1H), 6.98 (d, J = 
8.9Hz, 2H), 7.60 (d, J = 2.1 Hz, 1 H), 7.65 (d, J - 8.9Hz, 2H). 
M+H = 275. M-H = 273. 


0.89 (t, J = 7.0Hz, 3H), 1.24-1.35 (m, 4H), 1.59 (m, 2H), 3.47 (t, J 
=6.8Hz, 2H), 3.62 (m, 2H), 3.73 (m, 2H), 3.88 (m, 2H), 4.17 (m, 2H), 6.53 (d, 
J =2.1 Hz, 1H), 6.97 (d, J = 9.0Hz, 2H), 7.60 (d, J = 2.1Hz, 1H), 7.65 (d, J = 
9.0Hz, 2H). 

M+H = 31 9. M-H = 317. 


d 3.82 (s, 3H), 4.68 (s, 2H), 6.54 (s, 1H), 6.97 (d, J = 9.0Hz, 2H), 7.60 (s, 
1H), 7.68 (d, J = 9.0Hz, 2H). 
M+H = 233. 


<?1 .75-2.1 3 (m, 4H), 3.80-4.00 (m, 2H), 4.00 (m, 2H), 4.28 (m. 1H), 6.53 (d, 
J =2.1 Hz, 1H), 6.97 (d, J = 9.0Hz, 2H), 7.60 (d, J = 2.1Hz, 1H), 7.65 (d, J = 
9.0Hz, 2H). 

M+H = 245. M-H = 243. 


<?3.90 (m, 1H), 4.00-4.13 (m, 3H), 4.45 (m, 1H), 4.95 (s f 1H), 5.11 (s ( 1H), 
6.55 (s, IH), 6.97 (d, J = 8.9Hz, 2H), 7.61 (s, 1H) f 7.68 (d, J = 8.90Hz f 2H). 
M+H = 247. M-H = 245. 
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^0.86 (d, J = 6.3Hz, 3H), 0.86 (t, J = 7.2Hz, 3H), 1.09-1.47 (m, 9H), 1.79 
(m, 2H). 3.99 (t, J = 6.6Hz, 2H), 6.53 (d, J =2.1 Hz, 1H), 6.95 (d, J = 8.9Hz, 
2H), 7.60 (d, J = 2.1Hz, 1H), 7.65 (d, J = 9.0Hz. 2H). 
M+H = 287. M-H = 285. 
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<?1.20 (t. J = 6.9Hz, 3H), 2.31 (s, 3H), 3.47 (q, J = 6.9Hz, 2H), 3.73 (t, J = 
6.3Hz, 3H), 4.15 (t, J = 6.3Hz, 2H), 6.53 (d, 1H, J = 2.3Hz. 1H), 6.50-6.57 
(m, 2H), 6.93 (d, J = 9.0Hz, 2H), 7.12 (dd, J - 1.8, 7.5Hz, 1H), 7.59 (d, J = 
2.3Hz, 1H), 7.65 (d, J = 9.0Hz, 2H). 
i M+H = 399, M-H = 320. 


d 1 .08 (t, J = 7.2Hz, 6H), 2.66 (q, J = 7.2Hz. 4H), 2.90 (t, J = 6.3Hz, 2H), 
4.09 (t, J = 6.3Hz, 2H), 6.53 (d, J = 2.3Hz, 1H). 6.95 (d, J = 9.0Hz, 2H), 
7.59 (d, J = 2.3Hz, IH), 7.65 (d, J = 9.0Hz, 2H). 
M+H = 260. M-H = 258. 
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<?2.60 (t, J = 4.7Hz, 4H), 2.83 (t, J = 5.7Hz, 2H), 3.75 (t, J = 4.7Hz, 4H), 
4.15 (t, J = 5.7Hz. 2H), 6.54 (d, J = 2.3Hz. 1H). 6.95 (d. J = 9.0Hz, 2H). 
7.60 (d, J = 2.3Hz, 1 H), 7.66 (d, J - 9.0Hz, 2H). 
M+H = 274. M-H = 272. 
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d 1 .48-2.95 (m, 9H), 2.42 (s, 3H). 4.03 (dd, J = 4.4Hz, 1 H), 4.04 (dd, J = 
4.4Hz, 1H), 6.53 (d, J = 2.3Hz, 1H), 6.95 (d, J = 8.7Hz, 2H), 7.59 (d, J = 
2.3Hz, 1H), 7.64 (d, J - 8.7Hz, 2H). 
M+H = 272. M-H = 270. 


^1.55-2.30 (m, 7H), 2.29 (s, 3H), 2.73-2.81 (m, IH), 2.95-3.01 (m, 1H), 
3.80-3.92 (m, 2H), 6.53 (d, J = 2.3Hz, 1H), 6.94 (d, J = 8.7Hz, 2H), 7.59 (d, 
J = 2.3Hz. 1H), 7.64 (d, J = 8.7Hz, 2H). 
M+H = 272. M-H = 270. 
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